S1. P2-P1 Difference Climatology
The transition in climate described qualitatively in Section 1 is characterized quantitatively in Figure S1 , whose P2 -P1 epoch difference maps display the change in boreal winter (JFM) climatology between P1, a "high ice-IPO positive" period, and P2, a "low ice-IPO negative" period. Figure S1 maps the variables shown in time series form in Figure 1 ; SLP, upper left panel: SST, bottom left panel; SSH, top right; and SSU, the zonal 10m wind velocity, U10, bottom right. Boxes in the Central Equatorial Pacific (N4) and the Eastern Equatorial Pacific (N3) locate the areas defined in Section 4. The solid contours enclose areas where the significance of the P2-P1 differences exceeds 90% according to the Student t-test. All four variables changed between P1 and P2. Notable features include the increase in SST in the Arctic, the increase in SLP in the midlatitude Pacific, the decreases in SST and SSH in the equatorial Eastern and Central Pacific, and the increase in SST in the Western Pacific. These features have been identified in numerous other studies, including those referenced in Section 1. However, the emergence of the trade wind dipole anomaly (westerly anomaly in N3 and easterly anomaly in N4) appears not to have been documented.
S2. El Nino Events, the Southern Oscillation Index, and the Trade Wind Dipole Anomaly Index
The Southern Oscillation Index (SOI) is a two-point index that characterizes the difference in sea level pressure between the Central and Western Pacific that has been used as an indicator of El Nino event likelihood. It is created by differencing monthly mean SLP measurements from Tahiti (149.4 o W, 17.7 o S) in the Central Pacific and Darwin, Australia (130.9 o E, 12.5 o S) 1 , in the Western Pacific. The trade wind dipole anomaly index, a twoarea index that characterizes the difference in trade wind strength between the Central and Eastern Pacific, can also be used as an indicator of El Nino event likelihood. Using NCAR-NCEP 10m wind data and the National Climate Data Center (NCDC) SOI time series, we computed the correlation between the Southern Oscillation and Trade Wind Dipole Indices for the periods 1949-2017, 1980-1998 (P1) , and 1999-2017. The two indices are positively correlated throughout 1949-2017 (r = +0.51), as well as in P1 (r=+ 0.62) and P2 (r=+0.75). We also computed the correlation between the 1949-2017 time series of the trade wind dipole index, U3-U4, and SST averaged over N3 (T3) and N4 (T4). T3 and T4 anti-correlate with the trade wind dipole index throughout 1949-2017, more strongly after 1998 (r=-0.69 and r=-0.75, respectively). Short-term increases of T3 and T4 correspond to Eastern (T3) and Central Pacific (T4) El Nino events. The Trade Wind Dipole and Southern Oscillation Indices appear to be comparable but not equivalent indicators of El Nino event likelihood. However, since the trade wind index responds directly to changes in atmospheric circulation, it is a natural diagnostic of the conceptual model proposed in Section 2.
S3. Time history of Pacific-facing sector ice-free Arctic Ocean area
The top panel of Figure S2 documents the 1949-2017 history of the Pacific Sector icefree/open water area, obtained by subtracting the monthly NSIDC sea ice area from the area within the coasts, assuming the March area is zero. The primary data are in red and their anomaly with respect to the 1949-1998 average is in blue. The amplitude of a convection episode may be thought of as a product of intensity, area, and duration. The annual maxima of ice-free area varied within a restricted range between 1949 and 1990, when the first significant increases began to appear. Thus, between 1949 and 1990 atmospheric circulation adjusted to Arctic convection episodes whose amplitudes probably did not vary much by comparison with what followed. After 1998, the annual maxima in ice-free area were 50-100% larger than in 1949-1998, and the magnitudes of their interannual variations were correspondingly larger. The bottom panel of Figure S2 focuses on the P1 and P2 time intervals. The primary data are again in red; in blue is the monthly anomaly relative to P1 = 1980-1998 of the Pacific sector ice-free ocean area, in units of its P1 standard deviation. That anomaly is positive in every year but one after 1998. This is a more rigorous way of stating that that P1 and P2 were 'high-ice, low open water" and P2 a 'low-ice, high open water" periods, respectively 
